1982 EDITORIAL SUBJECT INDEX 


CONTROL ENGINEERING Volume 29. ..January-December 1982 


A 

ACTUATORS 
Fluid power control provides a wide torque/ 

force choice. Bailey, S.J. ..............cee Mar 69 
How magnet design affects linear motor per- 

formance. Mawla, K.A. ...........ccccceeeee Feb 78 
Linear motors x-y position. Volpe, G.T....... Jun 136 
Process control valve manufacturers find new 

ways to survive and thrive. Laduzinsky, 

Tale suceatisssimecietaaansadanetibiianctiabiialateioninties Sep 101 
Selecting an electromagnetic clutch or brake. 

IR IEE ca sicthacintatins Cemcatishderimereicicnties Mar 82 
Simplified rotary actuator design improves 

precision and reliability. . May 62 
AC DRIVES 
AC motor used in electric vehicles. ............ Apr 65 
Digital tracking controls motor rotor positions. 

A RR ; 
Discrete pulses put induction motors into the 

stepping mode. Berris, R., Hazony, D., and 

SRR ee ee ee een Jan 85 
Efficiency is the watchword as electric motors 

evolve for the '80s. Miller, T.J. .............. May 77 
Low load technique controls motor energy 

ROUOG. LCCIRIE, Co. A, 2 cccccecisesesscovseessrsens Feb 142 
Microprocessor controlled ac drive uses GTO 

thyristors for inverter stage. Miller, T.J. . 
Westinghouse announces 40 A, 1,200 V 

transistor. (N) 23 
Zero-crossing triac drivers simplify circuit de- 


Jan 144 


Jul 82 


76 
AMPLIFIERS, see Power controllers 
ANALOG—TO—DIGITAL CONVERTERS 
512 analog inputs require only two multibus 
boards. Kompass, E.J.............:cccccceceeseeee Nov 
Modules on a rail simplify analog signal condi- 
tioning. Kompass, E.J. .........cccseceeseres Aug 
Op amp loop elements evolve into instrumen- 
tation amplifiers. Bailey, S.J. .................. Jun 
User concern for controller-to-computer link 
delays analog signal interface phaseout. 
EE SS Se Aoi May 
Will A/D converters and multiplexers follow 
the microprocessor path toward VLSI. La- 
NI arial Caiatccececesnstcoevicersibnnininn Dec 
ANALYSIS INSTRUMENTS 
Are on-line analyzers becoming analytical 
controllers? Bailey, S.J. ..........ccccccccceeeeeee Jan 
Microprocessor automatically controls spec- 
trometer emission analysis 
Optical sensors critical to future productivity. 
Bailey, S.J 
ANNUNCIATORS, 
annunciating 
AUTOMATIC FACTORY, see Manufacturing 
control 


see Monitoring and 


BATCHING, see Weighing and batching 

BUSINESS 

A-B acquires 25 percent interest in 
po Re On ee Dec 

Bourns forms two divisions, adds new 
facility. (N) 

Davis named president A-B industrial control 


The economic environment for automation af- 
fects U.S. manufacturing leadership.(ED) Dec 

General Electric opens CAE productivity 
centers. (N) 


(N)News (Ed)Editorial 


GE revamps electronic components 


Honeywell 
business. 


(N) 
IBM, Intel agreement. (N) 
NEC electron division enters gate array 


Piezo signs 2rd source license agreements 


Powerhouse control system patents 
awarded. (N) Oct 22 
Sohio to acquire Pflauder. (N) 23 
Square D announces four executive 
promotions. (N) Dec 14 
Ti, IBM sign joint development 
agreement. (N) 18 
RI Oe II cesses ceseccnessoensntcepnsncirenes Oct 182 
Western Digital to market Siemens’ industrial 
microcomputer line. (N) 
Westinghouse shakes control business 


Cc 
CAD/CAM 
Air Force funds CAM project. (N) 23 
Aydin enters CAD arena. (N) 33 
Battelle studies CAD/CAM and sensor 
20 

CAD techniques provide the ultimate design 

I Pe TD Saticccciceccesencterereneerencess Feb 51 
CAT scanner is used to look inside a burning 

piece of coal 45 
Computer aided manufacturing—a stepping 

stone to the automated factory. Andreiev, 

__ OE PS ERR I ENO 51 
General Electric opens CAE productivity 

centers. (N) 14 
Greirson to keynote CAM-4.(N)... 20 
ICAM reports progress on automated 

factory. (N) 18 
Talking computer to design talking 

products. (N) 24 
MD ica sasccettriigee vinkvenues essere Oct 182 
Voice data entry speeds development of NC 

MACHINE PFOGFAMS. ...........c.ceccceccerereeeeees Jul 37 
COMPUTER PERIPHERALS 
Computer peripherals don hard hats to work 

in the industrial environment. Andreiev,N. Jan 63 
Computer peripheral’s universal interface 

SAVES ON eSIQN tiME. ............ccecceeeeeee Jan 52 
Control uses 25 percent of all computer pe- 

ripherals. Laduzinsky, A.J........................ Jan 61 
COMPUTER SOFTWARE 
Artificial intelligence processors new from 


Automatic stability calculations for feedback 
control systems. Gdkbudak, M.T. ........... Jun 

Computer imitates human reasoning. (N) .... May 

Control system reduces need for special 
software. (N) 


Intel introduces 128-kbit EPROM software 
Measurex intros adaptive tension retune 
Packaging, ‘software join microcomputer to 

add flexibility in controller-monitor. Kom- 


A FS a ae ae Mar 
PASCAL vs.FORTRAN: which best suits your 


process needs? Tufion, J... Oct 110 
Software takes modular forms for effective 

process and factory control. Laduzinsky, 

NT ns din dghvincseitentneacetacecntemeenegotet Nov 64 
Voice data entry speeds development of NC 

MACHINE PFOQFAMS. ............ceceseeeereeeseeeee Jul 37 
COMPUTERS 
Artificial intelligence processors new from 

33 

Computer imitates human reasoning. (N).... 20 
As control computers specialize chips sub- 

merge into the process. Bailey, S.J.. Sep 
The future ir control: Technology paces ‘de- 

velopment. Kompass, E.J. ...........ccce0 2Jan 
Gould S.E.L. unveils 32-bit 3-board 

computer. (IN) 
H-P sets VLSI processor trend in an ISSCC 


Paper. 

Plug-in modules custom configure H-P’s latest 
desk-top computer. (N) 

Portable computer has 
Capabilities. (N) 

Talking computer to design talking 


desktop 


Western Digital to market Siemens’ industrial 
microcomputer line. (N) 20 
COMPUTER CONTROL 
As control computers specialize chips sub- 
merge into the process. Bailey, S.J....... Sep 85 
Computer control offers a future of changes 
and challenges. Fisher, D.G. .................. 2Jan 18 
Computerization is not automation. (ED) 51 
Control products getting fuzzier and 
fuzzier. (ED) 49 
Packaging, software join microcomputer to 
add flexibility in controller-monitor. Kom- 
BI RA coc sbccrciccnaketnnsiapigeninbceesiasseneaeih Mar 80 
Successful batch control planning: a path to 
plant-wide automation. Rosenof, H.P..... Sep 107 
CONTROL ENGINEERS, PROFESSIONAL 
DEVELOPMENT 
Changing role of A/E in industrial control 
heading toward single source responsibi- 
lity. DeWitt, S., and West, G. .........0.0.0. Apr 167 
Control needs more and more learning.(ED). Nov 63 
ISA/82 technical papers cover full spectrum 
of control and instrumentation. Ladu- 
zinsky, A.J, and Miller, T.J. ........ ccc Sep 91 
SME starts automation and robotics informa- 
tion center. (N) 
Control Expo 82: industry experts to present 
comprehensive technical program. Miller, 
|  SRRSORey: ibs SES A EE Apr 97 
Trends in control Sep 222 
CONTROL SIGNAL TRANSMISSION, see Data 
transmission 
CONTROLLERS, see Process controllers, also 
Power controllers, also Programmable 
controllers 
CRT DISPLAYS, see Dispiay of data 


DATA ACQUISITION 

Data acqusition systems mature into control 
loop decision makers. Bailey, S.J.......... 

Data logger expands to 1,500 point data ac- 
quisition and control system. Miller, T.J. Sep 125 

Data loggers gather critical missile environ- 
mental data 

Digital data logging or analog recording? Mi- 
croprocessors blur the distinction. Miller, 


Feb 66 
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DATA ACQUISITION 

Data acqusition systems mature into control 
loop decision makers. Bailey, S.J.......... 

Data logger expands to 1,500 point data ac- 
quisition and control system. Miller, T.J. Sep 125 

Data loggers gather critical missile environ- 
mental data 

Digital data logging or analog recording? Mi- 
croprocessors blur the distinction. Miller, 
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Widicivsiscscevecesvdcteiectacesiaigeaaaioadaice Mar 
16-bit system acquires up to 33,000 samples 


DATA HIGHWAYS, see Data transmission 
DATA TRANSMISSION 

Communication is changing control. (ED).... Ma 
Development system uses Ethernet 


DEC introduces 1/O system. (N) 

The fiber optics boom has just begun. Morris, 
IIE Socconcecrsichcosaosabunscsccanetvomiesbneraeeasetaeeiie Aug 

GE debuts LAN. (N) 

Gould's Modvue features touch control 
center. (N) 

H-P introduces new bus. (N) 

Intel chips replace circuit boards for low cost 
LAN connection. (N) 

Local area networks open new avenues for 
control and management information. La- 
GHG TAS Sin esticecnseeeon Jul 

Major companies endorse European LAN 
standard. (N) 

Microprocessor-based terminals provide 
masterless distributed control. Ladu- 
MY RRA Ree ee Apr 102 

Modules on a rail simplify analog signal condi- 
tioning. Kompass, E.J. ...........scccsecsesenees Aug 63 

Moving toward the automated factory.(ED).. Jun 49 

New fiber optic data highway is a masterless 
token-asser. Andreiev, N. .................000+ May 98 

The primary automation controller: emote 
1/0 with local closed loop capability. Cas- 

I TE sii scetas Gece hccemntdomahen May 166 

Ungermann-Bass, Fujitsu to codevelop LAN 
VLS! circuits. (N) 

User concern for controller-to-computer link 
delays analog signal interface phaseout. 
Andreiev, N 

DENSITY 

DP transmitter, bubbler tube measure process 
fluid density. Muller, P.H. .................00 Dec 82 

DIGITAL TECHNIQUES 

Digital tracking controls motor rotor positions. 

Ny PRIN <ecececesscounsicivenicicarcietunasiguiees Jan 144 

Digital training simulator helps get refinery on- 
line. Mostafa, El S Apr 176 

Microprocessor simulation reveals control 
sampling differences. Badavas, Dr. P.C. Apr 106 

| Ree a een 2Jan 60 

DISPLAY OF DATA 

Custom CRT graphics enhance operator-pro- 
cess interaction. Bader, F.P. ................. Feb 75 

Data acquisition systems mature into control 
loop decision makers. Bailey, S.J.......... Feb 66 

Displays and annunciators: interfaces to ef- 
fective operator control. Laduzinsky, A.J. Oct 90 

Gould’s Modvue features touch control 
center. (N) 

Intelligent panel simplifies operator/system 


Large distributed control system continues to 
support high quality plant operations. 
WORN, GW, seiicciiocccccpicassntnetercnctsDacaess 2Jan 

Westinghouse offers interactive graphics 


DISTRIBUTED CONTROL 
Continuous process control systems makers 
go after the batch control market. Morris, 
Peiiveciscacsveceessbssvenst-aruiniebebsacsesicbenneaeh ioe Jul 61 
Control system delivers cost efficient batch 
processing. Oct 47 
Distributed digital control to be used for gen- 
erating station. Kelley, R.B., DeCicco, 
DRE escdscigesasnitedatiodesiebecenianaeasteotiemeamsone Mar 162 
Distributed system automates textile finishing 
process. Jones, M 
Distributed system makes wide use of bubble 
memories. Morris, H.M............:.cccseeeeees Jan 68 
English and Germans introduce new distribut- 
ed control systems. Kompass, E.VJ......... Dec 56 
Fisher announces Provox batch control 


Large distributed control system continues to 
support high quality plant operations. 
PE TEU esses .2Jan 36 
Microprocessor-based terminals provide 
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masterless distributed control. Ladu- 
TI G. oaeseiceccsasscconsrmstecnacomatnnes Apr 102 
New distributed system integrates continuous 
control with batch sequencing. Miller, T.J. Jun 77 
New fiber optic data highway is a masterless 
token-passer. Andreiev, N. .................0.. May 98 
PCs simplify, speed design and construction 
May 68 
Successful batch control planning: a path to 
plant-wide automation. Rosenof, H.P..... 
Toshiba enters American market to stay. Mor- 
WR Ries icc wanctatnau arenes abe tiaties Sep 128 
Trends in control. re 
TOO IY CE ss anes cestceeossiceoe Aug 110 
User concern for controller-to-computer link 
delays analog signal interface phaseout. 


WDPF system gets fiber optic data 
highway. (N) 


ECONOMIC ANALYSIS 
Large distributed control system continues to 
support high quality plant operations. 
ION, SACU. ci cevcnsvecesnnscoinrtdcccsonecacokeesien 2Jan 36 
Local area networks open new avenues for 
control and management information. La- 
I File cervcivetcnvckssccpssiarecttenseents Jul 53 
Microprocessor-based terminals provide 
masterless distributed control. Ladu- 
Fe ORDER ee ne Lo aE ne oe Apr 102 
Programmable switch speeds charging, adds 
greater accuracy 
EDITORIALS 
“*...Automate, emigrate, or evaporate’’.(ED) Apr 
Automation begins with systems 
engineering. (ED) 
Communication is changing control. (ED).... May 
Computerization is not automation. (ED) 
Control needs more and more learning. (ED). Nov 
Control products changing shape as markets 
develop. (ED) 
Control products getting fuzzier and 


The economic environment for automation af- 
fects U.S. manufacturing leadershic (ED) Dec 

Factory automation requires better e:.yineer- 
management communication. (ED) 

Factory automation: the business of control 
engineers. (ED) 

Industrial controls markets to grow 13.5 per- 
cent in 1982. (ED) 

Moving toward the automated factory.(ED).. Jun 

ELECTRIC GENERATION CONTROL 

Distributed digital control to be used for gen- 
erating station. Kelley, R.B., DeCicco, 
AF..... 

Simulator emphasizes plant theory. ............ May 57 

EDUCATION See Control engineers, profes- 
sionai development 

ELECTRONICS AND INTEGRATED CIRCUITS 

Designing with power operational amplifiers. 
III TO iniveccvcecscecshemnenpenssennectetes May 92 

GE introduces light activated power 
thyristor. (IN) 

High voltage power transistors finally arrive 
for industrial control applications. Morris, 
PER scssscis 

Honeyweil develops technology for highrden 
sity packaging. (N) 

Intel chips replace circuit boards for low month 
LAN connection. (N) 

Intel introduces HMOS-1IIl. (IN) 

Japanese chip exports expected to rise. (IN) . 

Low level monolithic multiplexer debuts. (N).. Mar 

Microprocessor controlled ac drive uses GTO 
thyristors for inverter stage. Miller, T.J.. Jul 

National opens world’s first 5-in. wafer fab 











New alloy may replace gold. (N) 

New laser-enhanced ceramics etching 
RTO oes sscvsseconivsvicvecsuapeuessseerees . Mai 

NEC electron division enters gate array 
market. (N) 

Op amp loop elements evolve into instrumen- 
tation amplifiers. Bailey, S.J... Jun 





Programmable logic arrays speed circuit 
design. (N) 


RCA introduces QMOS. (N) 
Semicon servos 1982; source of motion con- 

trol logic and power. Bailey, S.J............ Nov 
Technique to increase VLSI circuit density 100 


Thermal conduction module used by IBM for 
SRR I asso cceecscseestcseescsct uae 
Three techniques make the most of VLSI bipo- 


Ungermann-Bass, Fujitsu to codevelop LAN 
VLSI Circuits. (IN) 

Westinghouse announces 40 A, 1,200 V 
transistor. (N) 

Will A/D converters and multiplexers follow 
the microprocessor path toward VLSI. La- 
I ic icetcree ate ncsscpeeenscuans Dec 

Zero-crossing triac drivers simplify circuit de- 

. 1 Mar 76 
EMULATION See System design/ 
ENERGY CONSERVATION AND CONTROL 
Ac motor used in electric vehicles Apr 65 

Analog and digital hybrid device measures 

precise heat content of steam. Crowell, 

i articctctracibiicnpcteesntsprikohineeneioted Sep 118 
CAT scanner is used to look inside a burning 

UIP NI iviikcrvardecnericomenennned Jan 45 
Combustion control system uses algorithm to 


Control cuts junkyard electric bills. ............. Sep 
Efficiency is the watchword as electric motors 

evolve for the '80s. Miller, T.J. .............. May 
GE introduces light activated power 

thyristor. (N) 
Large distributed control system continues to 

support high quality plant operations. 

PRR RID dice tuiconciscocarerentenend 2Jan 
Latest enhancement to TDC 2000: New ener- 

gy management system to cut costs. (N).. 2Jan 
Low load technique controls motor energy 

losses. Lockert, C.A. ........cccccccccseeeceeseeee Feb 142 
Powerhouse control system patents 

awarded. (N) Oct 22 
Prototype photovoltaic system delivers 100 

KW Peak POWwe’l ............ccccceccceeeeseeeeseees Auy 33 
Understanding combustion to optimize effi- 

ciency. Koebler, D.J. Wolf, J.H. ............. Oct 174 
U.S. energy controls market to grow 12 per- 

cent annually. (N) 


FIBER OPTICS 
Bell Labs unveils advances in photonics. {N) . 
The fiber optics boom has just begun. Morris, 
WRU i scsersencecaseanitsestetvesconnanateceapensavnnt Aug 42 
H-P intros new fiber optic cables and 
connectors. (N) 
New fiber optic data highway is a masterless 
token-passer. Andreiev, N. ................... May 98 
WDPF system gets fiber optic data 
highway. (N) 
What's new in control standards. Mason, H.L. Sep 111 
FLOW 
Anaiog and digital hybrid device measures 
precise heat content of steam. Crowell, 
I ictewhaces sepicsocemerwton vostereephcceadoencaciceess Sep 118 
Fit meter to stream, flow loop for top system 
performance. Bailey, S.J. ..............cc00 Ma 
Radioactive tracer used in fluidized bed ex- 


Jun 18 


Bright future seen for servos. Hill, R.G....... 
Control uses 25 percent of all computer pe- 
ripherals. Laduzinsky, A.J................00 Jan 61 
Designers see electronics improving 
productivity. (N) Jun 16 
The fiber optics boom has just begun. Morris, 
PE ivadectils ceticernpessaaicatent veins bicnsnesctadine Aug 42 
The future in control: Technology paces de- 
velopment. Kompass, E.J. .........ccceesee 2Jan 14 
Industrial controls markets to grow 13.5 per- 
cent in 1982. (ED) 
Japanese chip exports expected to rise. (IN). 


Jan 59 
Jul 23 





Seventoid increase in Japan's robot produc- 
tion expected by 1990.(N).............. Apr 
US. energy controls market to grow 12 per- 
cent annually. (IN). 
U.S. semiconductor shipments to ir increase to 
$20 billion by 1986.(N) ............ Jan 
Worldwide CMOS market to be $26. 8 billion 
by 1990. (N). aahaaa wide 
GRAPHIC DISPLAYS 
Aydin enters CAD arena. (N) — 
Custom CRT graphics enhance operator- pro- 
cess interaction. Bader, F.P = . Feb 
15 companies support graphics 
standards. (N) Sep 
Gould’s Modvue features touch control 
center. (N) ... May 
Westinghouse offers interactive graphics 
editor. (IN) : .. Jun 


H 
HEAT 
Analog and digital hybrid device measures 
precise heat content of steam. Crowell, 
H Sep 118 
HIERARCHICAL CONTROL, see Computer 
control 


l 
INTERFACING WITH COMPUTERS 
Computer peripheral’s universal interface 
saves on design time Jan 
DEC introduces 1/O system. (N) ” . Aug 
512 analog inputs require only two multibus 
boards. Kompass, E.J : eevee NOV 
H-P introduces new bus. (N) —e 
intel chips replace circuit boards for low cost 
LAN connection. (N).... ~ Dec 
Modules on a rail simplify analog signal condi- 
tioning. Kompass, E.J. ................ vee Aug 
INTERNATIONAL CONTROL 
Automate, emigrate, or evaporate”.(ED) Apr 
Budapest site of IFAC’s 9th world 
congress. (N) anabecasaesicibcicn’ WN 
CONTROL ENGINEERING INTERKAMA 
sponsor. (N) Dec 
CE’s Morris conducts Asian exhibition for 
DOC. (N) Jul 
CE’s Morris to lead DOC exhibition to far 
east. (N) Apr 
Japanese chip exports expected to rise 4 N). Jul 
Major companies endorse European LAN 
standard. (N) Aug 
Mesucora ‘82, Physique ‘82 slated for De- 
cember in Paris. (N)...............0. Oct 
Planning continues for study mission ‘to 
Japan. (N) Apr 
Sevenfold increase in Japan's robot produc- 
tion expected by 1990.(N)................... Appr 
Sohio to acquire Pflauder. (N)........ on Mae 
U.S. group exhibit set for INTERKAMA 
’83.(N).. 5 -. Cet 


LEVEL 

Level sensing '82: trend is sonic, but DP holds 
its old process niche. Bailey, S.J............ Oct 

Sonic level measurement to outsell all other 
methods. (N) 

Ultrasonic level sensor employs microproces- 
sors to improve reliability. . 

LOCAL AREA NETWORKS, 
Transmission 


MACHINE CONTROL 

PC-controlied indexer used in gate valve 
manufacturing 

Relays and timers replaced by micro > PC ¢ on 
packaging machines 

Selecting an electromagnetic clutch or brake 
RIL: Fs lee ececscnaseoeies SS 

Terminal eases machine control 

MAGNETIC SENSORS 

How magnet design affects linear motor per- 
formance. Mawla, K.A. . Feb 

Selecting an electromagnetic clutch o or brake. 


Tas a satevieanetsnckaene acta heneikis Mar 
MAINTENANCE 
The design and application of redundant pro- 
grammable controllers. Sykora, M.R....... Jul 
Large distributed control system continues to 
support high quality plant operations. 
I I sissies cenetcscscciciacsscaeticiasnctis 2Jan 
PO NE rcrcnctetitriepsestcncpcerecepseseesscces 2Jan 
MAN-MACHINE INTERFACING 
Custom CRT graphics enhance operator-pro- 
cess interaction. Bader, F.P. ................. Feb 
Displays and annunciators: interfaces to ef- 
fective operator control. Laduzinsky, A.J. Oct 
Intelligent panel simplifies operator/system 
interface 
Terminal eases machine control 
MANAGEMENT AND CONTROL 
Computer control offers a future of changes 
and challenges. Fisher, D.G. 18 
GE sets sights on the integrated factory.(N).. Jan 19 
ICAM reports progress on automated 
factory. (N) 18 
Local area networks open new avenues for 
control and management information. La- 
duzinsky, A.J. ... Jul 53 
Successful batch control planning: a path to 
plant-wide automation. Rosenof, #.P..... 
Trends in control 
MANUFACTURING CONTROL 
Air Force funds CAM project. (N) 
As control computers specialize chips sub- 
merge into the process. Bailey, S.J....... 
Computer aided manufacturing—a stepping 
stone to the automated factory. Andreiev, 
N. 51 
Computer contro! offers a future of changes 
and challenges. Fisher, D.G. .................. 2Jan 18 
Factory automation: the business of control 
engineers. (ED) 41 
Flexible manufacturing brought closer by PC 
controlled pallet shuttle 39 
The future in control: Technology paces de- 
velopment. Kompass, E.J. ...........:ccee 2Jan 14 
GE sets sights on the integrated factory.(N).. Jan 19 
Hydraulic drive outperformed by ac drive in 
press application 44 
Moving toward the automated factory.(ED).. Jun 49 
Optical sensors critical to future productivity. 
RIS, SR sseciucatredctotdesesvcicccersetsntcaends Jan 72 
PC-controlied indexer used in gate valve 
IE, sxiseusieedeaiacecccctenirtiorsbectieies Apr 51 
Successful factory automation projects heed 
effects on cultural systems. Koeller, R. and 
SN Ka, Noweaduitatsnniicicanseaaodaaies Nov 84 
Trends in control. ............. pesaleaspeibcaanvteeies Aug 110 
Trends in control. ... 
Voice data entry speeds development of NC 
MACHINE PTOGFEING. ...........:cescerserscssesesees Jul 37 
Where do robots fit in industrial control? Mor- 
ris, H.. baseesieed idan cgostoeadeesytebees TOE a 
MARKETING — 
Batteile studies CAD/CAM and sensor 
market. (N)...... 20 
Communication is changing control.(ED).... May 75 
Computer peripherals don hard hats to work 
in the industrial environment. Andreiev,N. Jan 63 
Control products changing shape as markets 
develop. (ED) 51 
Control products getting fuzzier and 
fuzzier. (ED) 49 
The future in control: Technology paces de- 
velopment. Kompass, E.J. 00... 2u 14 
NEC electron division enters gate array 
market. (N) 
Today’s control engineer—more money, 
more education, more responsibility. Plu- 


Sep 107 


Trends in control. .... 

Trends in control. . 

Trends in control 

Trends in control. .... 

Trends in control. 

Trends in control 

Trends in control 

MEASURING 

Analog and digita! hybrid device measures 


precise heat content of steam. Crowell, 

WRI orcs ascatckatietato ees Sep 118 
Autocovariance and power spectrum anaiy- 

sis derive new information from process 


CAD/CAM linked to coordinate measurement 

system. (N) 

DP transmitter, bubbler tube measure process 

fluid density. Muller, P.H. .............cccee Dec 8 
Fit meter to stream, flow loop for top system 

performance. Bailey, S.J. ...........:ceee May 87 
Lasers take measurements to submicron 

tolerances. (N) Oct 20 
Optical sensors critical to future productivity. 

NIE MID 2 ssc scacosssuderoesccievinycebtsniacctesi Jan 72 
| IRSRE Ser patcne eesee eae eeree Mar 172 
MEETINGS, NEWS REPORTS 
Big turnout expected for WESCON electron- 

ics show. (N) 

Budapest site of IFAC’s 9th world 

congress. (N) 

Chemical plant equipment exposition set for 

Anaheim. (N) 

Committee for standard JEDEC CMOS logic 


Control conference marks 8th successful 


CONTROL ENGINEERING INTERKAMA 
sponsor. (N) 
CONTROL ENGINEERING'’s guide to the chemi- 
cal plant equipment exposition: CPE expo 
Wee ON cies crececqstco ddsetest colesireces May 
CONTROL ENGINEERING’s guide to the design 
engineering show. Morris, H.M. .............. Feb 
CONTROL ENGINEERING’s guide to the pro- 
grammable controller conference. Morris, 
WII -ciccasadeetidesdeensansntettabctereibcontesenndvestiness Mar 
CE’s Morris corducts Asian exhibition for 
DOC.(N). 
CE’s Morris to lead DOC exhibition to far 


CE sponsors incremental motion control sym- 
posium—scheduled May 17-19 in 
Chicago. (N) 

Control engineers finally get their own 


Control Expo draws first year crowd of 


Control Expo 82: exhibits to feature wide 
range of control products. Morris, H.M.. Apr 
Control Expo 82: industry experts to present 
comprehensive technical program. Miller, 
Fide on ctssiceonsascenidaiccauniestatecad aoaesetupuelioresecs Apr 
Control expo 82, control industry's first con- 
ference and trade show set to open May 


8th advanced control conference set for 
Electro /82 expects 40,000 in Boston, May 25 


GE, Honeywell VPs to keynote Control Expo/ 
83.(N) 

Greirson to keynote CAM-I. (IN) 

Finding the control ma. ufacturers at WES- 
CON. Morris, H.M 

ICAM reports progress on automated 
factory. (N) 

ISA/82 wili play to full 
Philadelphia. (N) 

IMTS-82 highlights robots and factory 
automation. (IN) 

Mesucora '82, Physique '82 slated for De- 
cember in Paris. (N) 

NAE theme: US leadership in manufacturing, 


Planning continues for study mission to 
Japan. (N) 

PCI/Motorcon reviews motor trends. (IN). 

PC conference showcases products and 
technology. (N) 

Spring symposium tests waters for 1987 ISA 


CONTROL ENGINEERING/DECEMBER 1982 





San Francisco hosts PCI/MOTORCON 


29th design engineering show slated for 
March 29.(N) 

Today's control engineer—more money, 
more education, more responsibility. Plu- 


U.S. group exhibit set for INTERKAMA 

O_O en a ome Oct 22 
MEMORIES 
Bubble mernory has single board computer 

interface. (N) 26 
Distributed system makes wide use of bubble 

memories. Morris, H.M. .............:.c0000000+ 68 
Fifty nsec 72-kbit RAM. (N) 20 
Intel introduces HMOS-lil. (IN) 18 
Intel introduces 128-kbit EPROM software 

carrier. (N) 22 
IBM shrinks 64k RAM. (N) 23 
Memory is a control component; so use it as a 

loop design element. Bailey, S. J 47 
PC's true nonvolatile memory needs no bat- 

RN TERI, sian sceccceetsceainastictinss eerie Nov 41 
Siemens offers 64k dynamic MOS RAM.(N) Mar 22 
Three techniques make the most of VLSI bipo- 

lar RAMs. (N) 26 
288-kbit RAM. (IN) 30 
MICROPROCESSORS AND iCROCOMPUTERS 
As control computers specialize chips sub- 

merge into the process. Bailey, S.J....... 
Data General introduces 32-bit real-time 

system. (N) 27 
Dual dissimilar microprocessors give fail-safe 

aircraft control 
The future in control: Technology paces de- 

velopment. Kompass, E.J. .........:cccce 2Jan 
Gould S.E.L. unveils 32-bit 3-board 

computer. (N) 

H-P sets VLSI processor trend in an ISSCC 


Sep 85 


Microprecessor automatically controls spec- 
trometer emission analysis 

Microprocessor simulation reveals control 
sampling differences. Badavas, Dr. P.C. Apr 

Micros and minis create new fortns in control. 
BNE PB es siscicsciocccvctenedteesdenssauelanns Apr 

Motorola introduces industrial 
microcomputer. (N).............:cceescereees Jul 

Packaging, software, join microcomputer to 
add flexibility in controller-monitor. Kom- 
IG BeBe sci sasicssttsctscsnrgoeesetadnondeebietee Mar 

Semicon servos 1982; source of motion cori- 
trol logic and power. Bailey, S.J............ Nov 

Tl introduces new microprocessor 
design. (N) 

U.S. semiconductor shipments to increase to 
$20 billion by 1986.(N) 

Where do robots fit in industrial control? Mor- 
NIG xsi cseseccseiteles aA cak ada covectgia Sooecens 

MOISTURE MEASUREMENT 

Controlling a web on the fly. Morris, H.M. . 

MONITORING AND ANNUNCIATING 

Displays and annunciators: interfaces to ef- 
fective operator control. Laduzinsky, A. J. Oct 

Optical sensors critical to future productivity. 
Bailey, S.J. .. 

Digital data logging or analog recording? Mi- 
croprocessors blur the distinction. Miller, 
Ma cesncasoscsd ust sceees Veni tat iors teviaabeceoneeiestea 

MOTION CONTROL 

Bright future seen for servos. Hill, R.G....... 

Digital positioning trades hardware for soft- 
MI PIIIE,, Ts csscicesceceeess canpesmchegevianepee Aug 59 

Multistepping on the digital bus; the new look 
in incremental motion. Bailey, S.J.......... Jul 68 

San Francisco hosts PCI/MOTORCON 


Aug 106 


) 
MOTOR DRIVE SYSTEMS 
Designing with power operational amplifiers. 
RINE, TR. ax asicsccdocercaeentepesenvteriesptcns May 92 
Digital positioning trades hardware for soft- 
IE FROIN. VAR bsitsoccrconeaen-oretevianocnnk Aug 59 
Digital tracking controls motor rotor positions. 
Brenza, R.M 
Discrete pulses put induction motors into the 
stepping mode. Berris, R., Hazony, D., and 
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Efficiency is the watchword as electric motors 

evolve tor the '80s. Miller, T.J. .............. May 77 
Emulation helps speed motor control system 

IY NN Gov ssninseteererearsvceenetsenicacsess May 160 
Fluid power control provides a wide torque/ 

force choice. Bailey, S.J... cece Mar 69 
Hall effect sensors eliminate motor commuta- 

tor, brushes. (IN) 22 
High voltage power transistors finally arrive 

for industrial control applications. Morris, 

WII, Acsactinctsshoveansacenconictiad Sstivouetbcetestateegsen Dec 52 
Microprocessor controlied ac drive uses GTO 

thyristors for inverter stage. Miller, T.J.. Jul 82 
Multistepping on the digital bus; the new look 

in incremental motion. Bailey, S.J. ......... Jul 68 
Packaged power-centers simplify installation 

of foundry controls. Oct 64 
PCi/Motorcon reviews motor trends. (N).... 22 
Programmable control centers increase mo- 

tor control flexibility. Miller, T.J............... Jun 57 
Selecting an electromagnetic clutch or brake. 

Plante, P.E 82 
Westinghouse announces 40 A, 1,200 V 

NE IIR ss ccssvaceisesscosscensseotariveavastaels Jul 23 
MULTIPLEXING 
User concern for controller-to-computer link 

delays analog signal interface phaseout. 

Andreiev, N 
Will A/D converters and multiplexers follow 

the microprocessor path toward VISI. La- 

duzinsky, A. J 


OBJECT DETECTION AND IDENTIFICATION, 
see Positioning 

OPTOELECTRONICS 

H-P intros new fiber optic cables and 
connectors (N) 

Plastic lens used in photoelectric control. Gui- 


chard, R.C Feb 134 


PAPER AND PULP CONTROLS 

Controlling a web on the fly. Morris, H.M... 

PNEUMATICS 

Fluid power control provides a wide torque/ 
force choice. Bailey, S.J 

Level sensing '82: trend is sonic, but DP holds 
its old process niche. Bailey, S.J........... 

Process control valve manufacturers find new 
ways to survive and thrive. Laduzinsky, 
Peano cascdeckustioeatadavdneneencialireeon Sep 101 

Simplified rotary actuator design improves 
precision and reliability. .............0ccceeee 

POSITIONING 

Bright future seen for servos. Hill, R.G 

CE sponsors incremental motion control sym- 
posium—scheduled May 17-19 in 
Chicago. (N) 

CAD/CAM linked to coordinate measurement 
system. (N) 

Digital positioning trades hardware for soft- 
WII: SEIU: Bids. cicanccsstnccserstinsciedcecbescsnes A 

Digital tracking controls motor rotor positions. 
Brenza, R.M 

Discrete pulses put induction motors into the 
stepping mode. Berris, R., Hazony, D., and 


Jun 69 


May 62 


Aug 106 


Hall effect sensors eliminate motor commuta- 
tor, brushes. (N) 
Linear motors x-y position. Volpe, G.T....... 
Measuring shaft position by applying synchro 
or resolver transducers. Cullum, W., and 
PII NG oc ccniuasnscvncoccrmsinctotnbedeenicn tase Jan 148 
Multistepping on the digital bus; the new look 
in incremental motion. Bailey, S.J.......... Jul 68 
Optical sensors critical to future productivity. 
TSB ovssxics vsicnoncpeceasparstegpratcetotannces Jan 72 
Programmable switch speeds charging, adds 
greater accuracy 
Radioactive tracer used in fluidized bed 
experiment. (N) 
San Francisco hosts PCI/MOTORCON 


Jun 136 


Semicon servos 1982, source of motion con- 


trol logic and power. Bailey, S.J............ Nov 
Where do robots fil in industrial control? Mor- 
NP eaietar eres seakae test shvscersiers hs dcthees éxccent Feb 
POWER CONTROLLERS 
Control cuts junkyard electric bills. ............. Sep 
Desic.1ing with power operational amplifiers. 
CUI Sas sarciostenvsssesnasvrovmnoviceestt May 
High voltage power transistors finally arrive 
for industrial control applications. Morris, 
I saditaasictn, icicesdiescosecptsinredes toot rack vias Dec 
Zero-crossing triac drivers simplify circuit de- 
sign. Kervin, D 
POWER SUPPLIES 
New switching power supplies result from 
marriage of technologies. Morris, H. M.. Oct 
PROCESS CONTROL 
Autocovariance and power spectrum analy- 
sis derive new information from process 


Data General introduces 32-bit real-time 
system. (N) 
Micros and minis create new forms in controi. 
EIN, PRN i sscecsvnsecssscecovonsiveeveseanves Apr 
PRESSURE 
Analog and digital hybrid device measures 
precise heat content of steam. Crowell, 
Ne ee eter eer Sep 118 
Pressure sensors 1982: digital lags analog, 
but chips hold big promise. Baiiey, S.J. Apr 
PROCESS CONTROLLERS 
Are on-line analyzers becoming analytical 
controllers?. Bailey, S.J. ...........c:cceees Jan 
As control computers specialize chips sub- 
merge into the process. Bailey, S.J....... Sep 
Continuous process control systems makers 
go after the batch control market. Morris, 
Pls ws CoshceiiohnieSb-diandaeos cesediechibetetleubtetiontanstenda Jul 
Data acquisition systems mature into control 
loop decision makers. Bailey, S.J 
Microprocessor simulation reveals control 
sampling differences. Badavas, Dr. P.C. Apr 106 
New distributed system integrates continuous 
control with batch sequencing. Miller, T.J. Jun 77 
Packaging, software, join microcomputer to 
add flexibility in controller-monitor. Kom- 
RII Fi hoses veer ce cceckssssavinecvn eroniotes . Mar 80 
The primary automation controller: remote 
1/O with local closed loop capability. Cas- 
|  MERtaee” Ne cee ae te eae May 166 
Successful batch control planning: a path to 
plant-wide automation. Rosenof, H.P..... 
Temperature control '82: new products pa- 
rade loop anatomy. Bailey, S.J.............. Aug 49 
Pe aia eretectecsenticrccrnrnteesenss May 180 
PROCESS CONTROL SYSTEMS 
As control computers specialize chips sub- 
merge into the process. Bailey, S.J....... 
Automation begins with systems 
engineering. (ED) 
Computer control offers a future of changes 
and challenges. Fisher, D.G. .............0 2Jan 
Continuous process control systems makers 
go after the batch control market. Morris, 
Sg OOD EA ES FLSA LEBER SON etna WO 4 Jul 
Control system reduces need for special 
software. (N) 
Data logger expands to 1,500 point data ac- 
quisition and control system. Miller, T.J. Sep 125 
Digital data logging or analog recording? Mi- 
croprocessors blur the distinction. Miller, 
i iectscmesashsamincasses besscstonccocevnsaGeatevepeest 
Distributed system automates textile finishing 
process. Jones, M 
Distributed system makes wide use of bubble 
memories. Morris, H.M 
English and Germans introduce new distribut- 
ed control systems. Kompass, E.J......... Dec 
Fault tolerant process control system 
announced. (N) 
Fisher announces Provox batch control 
system. (N) 
The future in control: Technology paces de- 
velopment. Kompass, E.J............cce 2Jan 
Large distributed control system continues to 
support high quality plant operations. 
RR Re vos cascsnasescenieescessicssieni senines 2Jan 
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Sep 85 





Latest enhancement to TDC 2000: New ener- 

gy management system to cut costs.(N)..2Jan 5 
New control system improves refiner's yield. 

Anderson Jr., S.V. and Newcomer, R.M.... Nov 140 
New distributed system integrates continuous 

control with batch sequencing. Miller, T.J. Jun 77 
New fiber optic data highway is a masterless 

token-passer. Andreiev, N. .............. aete May 98 
New PC aimed at high end of process control 

market. Pluhar, K 
Successful batch control planning: a path to 

plant-wide automation. Rosenof, H.P..... 
Toshiba enters American market to stay. Mor- 

ris, H.M. ... ae . Sep 128 
Trends in control. . icousiaatias .. May 180 
Trends in control. ......... 128 
WDPF system gets fiber optic data 

CE erent ecirmetncecsns Sep 34 
What's new in control standards Mason, H.L. Sep 111 
PROCESS CONTROL VALVES, see Valves 
PROGRAMMABLE CONTROLLERS 
The design and application of redundant pro- 

grammable controllers. Sykora, M.R....... Jul 77 
Flexible manufacturing brought closer by PC 

controlled pallet shuttle . Feb 39 
Packaged power-centers — installation 

of foundry controls se Oct 64 
Programmable control centers increase mo- 

tor control flexibility. Miller, T.J.. .. Jun 57 
PC-controlled indexer used in gate. valve 

manufacturing. .. ‘ " 
PC diagnostics adapt to limited process 

changes. Ellis, R.K. ........ 
Pc 900 — Emerges as PC 900- 

B.(N). Apr 29 
PC's vitality carries ‘it through rough t times. 

Andreiev, N.. Mar 52 
PC's true nonvolatile memory needs no bat- 

tery backup ‘ noe eebisdniects tinal IO 
PCs let newspapers roll. ... , 44 
PCs simplify, speed design and construction 

of LOOP eatdhinel ... May 68 
Relays and timers replaced by r micro > PC on 

packaging machines. ..... . .. Oct 54 
Reliance small PC delivers big “PC 

features. (IN) , Nov 18 
Small PC provides hybrid control option Plu- 

har, K ‘ ; shecculiveecaees aa 
Trends in control vee NOV 
PROGRAMMING, see Computer software 


Sep 107 


Apr 51 


Sep 210 


RELAYS AND SWITCHES 
Electromechanical relays gaining space on 
printed circuit boards. Morris, H.M......... Nov 
ROBOTS 
ASEA debutes robotics cell.(N). .. Sep 
Gray-scale robot vision and software 
announced. (N) ...... salen Jun 
Where do robots fit in industrial control? Mor- 
ris, H.M Feb 
Sevenfold increase in in Japan’ Ss robot produc- 
tion expected by 1990.(N) ae 
SME starts automation and robotics informa- 
tion center. (IN) ; clas . dl 
Trends in control . sovdineeonosagnsetad HEED 
Trends in control ; BIER .. Mar 


Ss 
SAFETY 
The design and application of redundant pro- 
grammable controllers. Sykora, M.R....... Jul 
Dual dissimilar microprocessors give fail-safe 
aircraft control................. Sep 
Level sensing '82: trend is sonic, "but pP ‘holds 
its old process niche. Bailey, S.J............ Oct 
Successful batch control planning: a path to 
plant-wide automation. Rosenof, H.P..... Sep 
Ti micro PC approved for hazardous use, oth- 
er improvements announced. (N)............ Nov 
SENSORS 
Gray-scale robot vision and software 
announced. (IN) ....... : 
Hall effect sensors eliminate motor commuta- 
tor, brushes. (N).. aectiies Nov 
Lasers take measurements to “submicron 


tolerances. (N) 
Level sensing '82: trend is sonic, but DP holds 
its old process niche. Bailey, S. J 
Measuring shaft position by applying synchro 
or resolver transducers. Cullum, W., and 
NG Rca chnrabatea Rastcahicuacertinesbhesieee 
Microprocessor automatically controls spec- 
trometer emission analysis 
Optical sensors critical to future productivity. 
NG Es hectic Dicincues Jan 72 
Pressure sensors 1982: digita! lags analog, 
but chips hold big promise. Bailey, S.J. Apr 89 
Radioactive tracer used in fluidized bed 
experiment. (N) 
Sonic level measurement to outsell all other 
methods. (N) 
NE IIE, iiecnsstnerniicleeciciceciscns 
Temperature control '82: new products pa- 
rade loop anatomy. Bailey, S.J.............. Aug 49 
Ultrasonic level sensor employs microproces- 
sors to improve reliability 
SERVOS 
Bright future seen for servos. Hill, R.G. ...... Aug 106 
CE sponsors incremental motion control sym- 
posium—scheduled May 17-19 in 
NI ii cccteicice presteiadtsncanccscrccemins Jan 19 
Fluid power control provides a wide torque/ 
force choice. Bailey, S.J. «0.0.0.0... 
Multistepping on the digital bus; the new look 
in incremental motion. Bailey, S.J.......... Jul 68 
SIGNAL YRAN°MISSION, see Data 
transmissic:. 
SIMULATI@*" AND MODELING 
Automatic s.ability caicuiations for feedback 
control systems. Gdkbudak, M.T. .......... 
Computer imitates human reasoning. (N)..... 
Digital training simulator helps get refinery on- 
rem: TOIT, TD Gi on ices ctvccesscseserecesusese Apr 176 
Emulation helps speed motor control system 
I GE Bass ccetestinscetrc niente May 160 
Microprocessor simulation reveals control 
sampling differences. Badavas, Dr. P.C. Apr 106 
PC diagnostics adapt to limited process 
CIID. CIURR, FRI icc theese siceseccisrssceotds Sep 210 
Simulator emphasizes plant theory. ............ May 57 
SOFTWARE, CONTROL, see Computer 
software 
SPEED CONTROL 
AC motor used in electric vehicles. ............ Apr 65 
CE sponsors incremental motion control sym- 
conan ad aguines May 17-19 in 
Chicago. (N)...... er ae 
Controlling a web on the fly. Morris, H. M... Jun 69 
Digital tracking controls motor rotor positions. 
Brenza, R.M...... 
Discrete pulses put induction motors into the 
stepping mode. Berris, R., Hazony, D., and 
Resch, R.. wisevenre CN GS 
Designing with power operational amplifiers. 
Olschewski, B. 
STANDARDS 
Committee for standard JEDEC CMOS ~—_ 
meets. (N) .. sree .. Jun 222 


Mar 69 


Jun 80 
May 20 


Correction (N). a i ‘ ee we se Dec 16 


15 companies support. “graphics 

I oncoinactesesrncnsetsescicennstenices Sep 30 
Local area networks open new avenues for 

control and management information. La- 

CS es ne nn Jul 53 
Major companies endorse European LAN 

standard. ( 14 
NBS develops gigahertz counter, investigates 

high temperature materials. (N) 24 
SAMA updates control connections 

manual. (N) 24 
What's new in control standards. Mason, H.L. Sep 111 
STEPPER MOTORS, see Actuators 
SWITCHES, see Relays and switches 
SYSTEMS: ANALYSIS, DESIGN 
Autocovariance and power spectrum analy- 

sis derive new information from process 

data. Pryor, K 
Automatic stability calculations for feedback 

control systems. Gkbudak, M.T. .......... Jun 80 
Changing role of A/E in industrial control 

heading toward single source responsibi- 


lity. DeWitt, S., and West, G. ............. Apr 167 
Computer control offers a future of changes 

and challenges. Fisher, D.G. .................. 2Jan 18 
The design and application of redundant pro- 

grammable controllers. Sykora, M.R...... 
Designing with power operational amplifiers. 

SIC TIS ssevinsssshviceintchcnndeeisnstccvsionce May 92 
Distributed digital control to be used for gen- 

erating station. Kelley, R.B., DeCicco, 

EE siniisiieatnsc mints Mar 162 
Emulation helps speed motor control system 

hl MEE aerator ene May 160 
How rnagnet design affects linear motor per- 

formance. Mawla, K.A. .........:ccsseeseeeees Feb 78 
Linear motors x-y position. Volpe, G.T........ Jun 136 
PC diagnostics adapt to limited process 

eA TD, PRI, assis ci ccn sede. cnticcessne Sep 210 
Selecting an electromagnetic clutch or brake. 

I IE cs snsvevsscsontecoitinnscivnivdacutaaeess Mar 82 
Successful batch control planning: a path to 

plant-wide automation. Rosenof, H.P. .... 
Successful factory automation projects heed 

effects on cultural systems. Koeller, R. and 

WS Ree Cage ive aon ee on ei Nov 84 
Understanding combustion to optimize effi- 

ciency. Koebler, D.J. Wolf, J.H.............. Oct 174 
Zero-crossing triac drivers simplify circuit de- 

sign. Kervin, D. 


Jul 77 


Sep 107 


TEMPERATURE 

Analog and digital hybrid device measures 
precise heat content of steam. Crowell, 
NII sis ssarectnnesadsencensetastenmismnsulondisebiaenet Sep 118 

Data loggers gather critical missile environ- 
mental data. ........ 

Temperature control : new products pa- 
rade loop anatomy. Bailey, S.J.............. Aug 

TEST EQUIPMENT 

Microprocessor automatically controls spec- 
trometer emission analysis 

TESTING, INCLUDING PRODUCTION TEST 

CAT scanner is used to look inside a burning 
piece of coal 

Data loggers gather critical missile environ- 
II a ests sissnetsnedirpnereenetbatecestion Jun 

Data acqusition systems mature into control 
loop decision makers. Bailey, S.J.......... Feb 

Thermionic converter construction 
improved. (N) 

TRANSDUCERS, see Sensors 


VALVES 
Molded-in seats eliminate valve gaskets and 


Process control valve manufacturers find new 
ways to survive and thrive. Laduzinsky, 
Ps spinal gone ids crtcoua aba aoracialaircintastinceainies Sep 101 
VOICE INPUT /OUTPUT 
As control computers specialize chips sub- 
merge into the process. Bailey, S.uJ....... 
Data acqusition systems mature into control 
loop decision makers. Bailey, S.J.......... Feb 66 
Talking computer to design talking 
products. (N) 
Toshiba enters American market to stay. Mor- 
SO PE srciccnvtnspecentuipats tincectstbncacntesseee Sep 128 
Voice data entry speeds development of NC 
MACHINE PFOGFAMS. ..........cceceeseeeeseeeeeeeees Jul 37 


Sep 85 


WEIGHING AND BATCHING 

Continuous process control systems makers 
go after the batch control market. Morris, 
Pa Secacbi sorted sesticiconennvacen chuiadommcebeteasiatss 

Control system delivers cost efficient batch 
IIE sin cisisiss eeene ese Oc 

Fisher announces Provox batch control 
system. (N) 

New distributed system integrates continuous 
control with batch sequencing. Miller, T.J. Jun 

Programmabie switch speeds charging, adds 
greater accuracy 

Successful batch control planning: a path to 


plant-wide automation. Rosenof, H.P..... Sep 107 
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